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(54) BACK LIGHT 
<57)Abstract: 

PURPOSE: To thin a back light and prevent light leakage by making 
the opening width of a reflecting cover almost the same with the 
thickness of a light diffusing plate end face, in a structure wherein light 
is made incident from the side face of the diffusing plate having a 
reflecting face on its bottom and radiated out of the face opposite to 
the reflecting face. 

CONSTITUTION: LED light R emitted out of a LED element 4 goes 
straight or is reflected on a reflecting sheet 1 1 or a reflecting end face 
1a to be incident upon a diffusing plate 12. The light R is repeatedly 
reflected between the inner face of a radiating face 18 and a diffusing 
face 13, which is the bottom of the diffusing plate and the light reaches 
the radiating face 18 at critical angle or more is radiated to the outside. 
In this case, a gradation pattern is formed in the diffusing face 13 due 
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to a large number of projected parts formed more densely as the 

distance from the element 4 is larger and the light is diffused and reflected efficiently and at the same time 
the brightness of the light R is made uniform. With this structure, since the width X of the opening part of a 
reflecting cover 1 in the light emitting part and the thickness (t) of the diffusing plate 12 are set almost equal 
to each other, the gap between them is eliminated to thin the structure and the light R is prevented from 
leaking outside. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] It is the back light which a base is made to carry out ON light of the light of the light source from the side- 
face edge of the optical diffusion plate member which comes to have a reflector, and acts as Idemitsu from the reflector 
of said optical diffusion plate member, and the field of the opposite side. The back light characterized by making the 
board thickness of said optical diffusion plate member carry out abbreviation coincidence of the distance between the 
reflectors arranged in the vertical side of the space section formed between reflective covering holding said light 
source, and said side-face edge. 

[Claim 2] Said reflective covering is a back light according to claim 1 characterized by making at least one side fit into 
the crevice which was equipped with the wrap flange section and formed in the side-face edge of said optical diffusion 
plate member among the vertical sides of the luminescence reflective section which makes the light from said light 
source reflect in said optical diffusion plate member side while being formed in said board thickness and abbreviation 
same thickness, and said space section. 



[Translation done.] 
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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THEJNVENTION 
TECJ 1N1CAL PROBLEM MEANS O PERATION EXAMPLE DESCRIPTION OF DRAWINGS DRAWINGS 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the back light of the liquid crystal display section which has for 

example, the LED light source. 

[0002] 

[Description of the Prior Art] Many back lights conventionally used for irradiating the liquid crystal display section are 
proposed. For example, as shown in drawing 1 0 , back light 100* is equipped with the LED component 4, reflective 
covering 1\ and the diffusion plate 12. The LED component 4 is fixed to a part of reflective covering V which reflects 
the LED light R while it fixes the LED component 4 on a substrate 5. Reflective covering r is fixed on a substrate 5. 
Moreover, the LED component 4 is electrically connected to the leadframe 6 through lead wire 3. As for the LED light 
source 4, the LED array of COB, an LED lamp, an LED chip lamp, etc. are used. Outgoing radiation of the LED light 
R emitted from the light source is carried out outside, reflecting between the reflective sheet 1 1 of the diffusion plate 
12, and the diffusing surfaces 13. Thus, the diffusion plate 12 functions as the surface light source. Moreover, the total 
thickness of the conventional back light is the back light of a larger configuration than board thickness t 1 of a diffusion 
plate. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the back light whose min is also threshold value and about 
[ whose ] a 1.5mm piece it is the total thickness of about 0.8mm with many present demands when an LED chip, a 
COB array, etc. are used for the total thickness as a back light in the conventional example constituted as mentioned 
above — ** — if carried out, there was a fault of not being suitable. 

[0004] Moreover, the aperture width of light-emitting part reflective covering was constituted widely, and the 
conventional back light was that to which a clearance cannot but exist between the reflective end face of light-emitting 
part reflective covering, and the end face (outgoing radiation side 18) of the diffusion plate 12. For this reason, the 
leakage of light could not be prevented but there was a problem that futility arose in the amount of LED luminescence. 
Therefore, it is offering the back light with an optical high transmission efficiency which prevents the leakage of the 
light which the back light of this invention was made in view of the above-mentioned situation, the place made into the 
purpose made total thickness thinner, could be miniaturized, and emitted light. 
[0005] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem and to attain the purpose, the 
back light of this invention It is the back light which a base is made to carry out ON light of the light of the light source 
from the side- face edge of the optical diffusion plate member which comes to have a reflector, and acts as Idemitsu 
from the reflector of said optical diffusion plate member, and the field of the opposite side. It is characterized by 
making the board thickness of said optical diffusion plate member carry out abbreviation coincidence of the distance 
between the reflectors arranged in the vertical side of the space section formed between reflective covering holding said 
light source, and said side-face edge. 

[0006] Moreover, preferably, said reflective covering is characterized by making at least one side fit into the crevice 
which was equipped with the wrap flange section and formed in the side- face edge of said optical diffusion plate 
member among the vertical sides of the luminescence reflective section which makes the light from said light source 
reflect in said optical diffusion plate member side, and said space section while it is formed in said board thickness and 
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abbreviation same thickness. 
[0007] 

[Function] As mentioned above, since the back light concerning this invention is constituted, by making equivalent 
aperture width of reflective covering, and thickness of the end face of a diffusion plate, total thickness is made thinner, 
it can miniaturize and the back light with an optical high transmission efficiency which prevents the leakage of the light 
which emitted light can be offered. 
[0008] 

[Example] With reference to an attached drawing, it explains about the example of this invention at a detail below. 
Drawing 1 is the external view of the back light of this example. Moreover, drawing 2 is a top view in the condition 
that dra wing 1 assembled. D rawing 3 is the perspective view showing the configuration of a diffusion plate and a 
reflective sheet. Dr awing 4 is the front view of the light-emitting part reflective covering 1 of dr awin g 1 . Drawing 5 is 
the top view of drawing 4 . Drawing 6 is the side elevation of the light-emitting part reflective covering 1 . Hereafter, 
with reference to drawing 6 , the configuration of the back light of this example is explained from drawing 1 . A back 
light 100 carries out fitting of the light-emitting part reflective covering 1 and the diffusion plate 12, as shown in 
dr awing 1 , and the appearance is constituted. In case it assembles, both are fixed by carrying out fitting of the height 
1 5 for immobilization installed in the both-sides surface part 9 of the light-emitting part reflective covering 1, and the 
crevice 16 established in the diffusion plate 12. Moreover, the flange section 14 projected from the lateral portion 9 on 
both sides is formed in the upper part of the reflective covering 1, and the diffusion plate 12 is contacted so that the 
reflective covering 1 may not fall out caudad by this flange section 14. Moreover, a back light 100 is equipped with the 
reflective sheet 11 (refer to drawing 3 ), the light-emitting part reflective covering 1 which fixes the LED component 4, 
the leadframe 6 which mounts the LED component 4 and which is both electrically connected through lead wire 3, and 
the diffusion plate 12 which reflects LED light and is diffused (refer to drawing 4 ). Moreover, a back light 100 is a 
back light equipped with two LED components 4. The light-emitting part reflective covering 1 is constituted by 
luminescence side lb which fixes reflective section end-face la, a lateral portion 9, and the LED component 4 and the 
leadframe tee 8, and the lens 2 which passes the light which emitted light from the LED component 4. A lens 2 is a 
concave lens to the LED component 4. The light-emitting part reflective covering 1 is manufactured by PBT in which 
the glass material was mixed. Moreover, the reflective covering 1 is constituted so that LED light can be reflected by 
reflective end-face la and luminescence side lb. Moreover, the leadframe 6 intervenes between the light-emitting part 
reflective covering 1 and the reflective sheet 1 1 , and the leadframe which fixes the LED component 4, and the 
leadframe which connects a light emitting device 4 electrically through lead wire 3 are soldered and (refer to drawing^? 
and dr awing 8 ) connected to the external substrate 5, respectively. Preferably, the leadframe 6 consists of flexible 
materials, and it is prepared so that it may mention later and may be bent. It is attached in the top face of the reflective 
sheet 1 1, and the diffusion plate 12 is formed in the part which counters opening of the light-emitting part reflective 
covering 1 . As shown in drawing 3 , the diffusion plate 12 equips with the outgoing radiation side 17 the side-face edge 
14 as for which LED light carries out ON light, and the top-face section, and the reflective sheet 1 1 is attached in the 
bottom surface part. Moreover, the diffusion plate 12 has a certain amount of thickness t, and it diffuses LED light 
effectively by forming a light guide line by Hazama of the outgoing radiation side 1 8 and the reflective sheet 11, and it 
is constituted so that it may act as reflective Idemitsu. It is formed so that it may become dense, as much heights keep 
away from the side near the LED component 4, and the so-called gradation pattern by heights is formed, and the 
diffusing surface 13 of the bottom surface part of the diffusion plate 12 is made as [ perform / diffusion and reflection 
of LED light / efficiently ]. Moreover, the reflective sheet 1 1 is an ingredient which has flexibility, and is formed in the 
diffusion plate 12 and this area. And as shown in drawing 1 , after the reflective covering 1 is fixed to the diffusion 
plate 12, adhesion immobilization of the reflective sheet 1 1 is carried out with Adhesives C at the rear face of the 
diffusion plate 12. In addition, one field S of the reflective sheet 1 1 forms the reflector which has a high reflection 
factor. 

[0009] Moreover, as shown in drawing 9 mentioned later, the width of face X of opening (part of Hazama of reflective 
section end-face la and the reflective sheet 1 1) of the light-emitting part reflective covering 1 and thickness t of the 
diffusion plate 12 are set up so that it may become equivalent. In drawing 5 , between two LED components 4, while 
the installation section 10 installed from the reflective covering 1 is formed and reinforcing the reflective covering 1, 
after the LED light from two LED components 4 passes a lens 2, it is prepared so that it may reflect in the side-face 
edge 1 7 direction of a light guide plate 12 and may act as Idemitsu efficiently. The above is the whole back light 
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configuration of this example. 

[0010] Next, with reference to drawing 6 , the erector of the back light of this example degree is explained from 
drawing 4 . The leadframe 6 shown in drawing 4 in drawing 6 from drawing 4 is equipped with the leadframe tee 8 
which branches to four from the leadframe body (un-illustrating). The mounting section in which the LED component 4 
is mounted with lead wire 3, and the extension further extended from the edge are prepared in the edge of the leadframe 
tee 8. Light-emitting part reflective covering is fabricated by the PCB resin by which the glass mentioned above was 
mixed so that this leadframe tee 8 may be included (insertion fonning cycle). 

[001 1] Next, as the extension 6 of the leadframe tee 8 is shown in drawing^ , it bends in the direction of View Y, and it 
bends so that it may be parallel to reflective end-face la and may project at the tooth back (part where the diffusion 
plate 12 is opposite) of the reflective covering 1 (terminal area folding process). In this condition, in four leadframe 
tees 8, bonding of the LED chip 4 is carried out to the edge of two tees, respectively, and bonding of the lead wire 3 is 
carried out to other two edges (bonding process). 

[0012] Then, in order to protect the LED chip 4 and lead wire 3, a potting is carried out, and it is made to harden 
(potting process). Finally, after cutting off the unnecessary part of the leadframe tee 8, an examination of products is 
conducted and it becomes completion of the reflective covering 1 of this example (a leadframe clipping process and 
inspection process). 

[0013] The back light of this example is manufactured through the above processes. Moreover, after the reflective 
covering 1 and the diffusion plate 12 are fixed, as are shown in drawing 7 , and it is shown in drawing^ whether it is 
soldered on the mounting substrate 5, after inserting the leadframe 6 back projected at the terminal area folding process 
in the hole which was able to be made in the substrate, it is soldered, and is connected electrically. 
[0014] Next, the optical actuation by the back light of this example is explained. D rawing 9 is the typical side elevation 
of the back light of this example. In drawing 9 , after going straight on as it is, and carrying out incidence to the 
diffusion plate 12 or reflecting by the reflective sheet 1 1 or reflective end-face la, respectively, incidence of the LED 
light R which emitted light from the LED component 4 is carried out to the diffusion plate 12. The field which the LED 
light R of the reflective sheet 1 1 reflects is a reflector which has a high reflection factor, as mentioned above. Here, the 
LED light R by which incidence was carried out to the diffusion plate 12 repeats reflection by Hazama with the inside 
of the outgoing radiation side 18 of the diffusion plate 12, the diffusion plate 13, or the reflective sheet 1 1, and the 
inside of the diffusion plate 12 is led to it in the LED component 4 and the direction of the opposite side. Outgoing 
radiation of the light which arrived at the outgoing radiation side 18 by the middle above the critical angle is carried out 
from the outgoing radiation side 1 8 outside. In the process, scattered reflection of the light which reached the scattered 
reflection section which consists of heights prepared in the diffusing surface 13 is carried out there to the outgoing 
radiation side 18 side. Therefore, without only the part near the LED component becoming bright since it is made so 
dense that it keeps away to the LED component 4 and the opposite side, these heights are formed so that LED light may 
become homogeneity at the outgoing radiation side 18 side. 

[0015] (Effectiveness of an example) By processing the width of face X of opening of the reflective covering 1 on a par 
with the board thickness t of the diffusion plate 12, and assembling the reflective sheet 1 1 as a base as mentioned 
above, the clearance produced between the diffusion plate 12 and the light-emitting part reflective covering 1 is lost, 
and the leak by the exterior of the LED light R can be prevented. 

[0016] Moreover, since leakage can be prevented, the variation in the brightness of the light by which outgoing 
radiation is carried out from the outgoing radiation side 18 can be prevented. Moreover, since the lower frame section 
of reflective covering is removed, it fixes to the reflective sheet 1 1 directly and width of face of opening and board 
thickness of a diffusion plate are made the same, the miniaturization of a back light is realizable. 
[0017] Moreover, since it is manufactured by resin insert molding, the variation in the process tolerance at the time of 
mass-producing can be suppressed to min. In addition, this invention can apply the above-mentioned example to what 
corrected or deformed in the range which does not deviate from the meaning. For example, although the configuration 
of the back light of the liquid crystal display used for small devices, such as a handy terminal and a pager, was 
explained as an application of this example, there is nothing that is restricted to it, of course. Moreover, it cannot be 
overemphasized that the GURAJIESHON pattern which the surface roughening of the diffusing surface is not really 
limited to the gradation pattern of the projection by shaping, and prints the dot pattern of white ink, and the surface 
roughening by hairline processing may be used. 
[0018] 
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[Effect of the Invention] Like explanation, by making equivalent aperture width of light-emitting part reflective 
covering, and thickness of the end face of a diffusion plate, total thickness is made thinner, and it can miniaturize and, 
according to the back light of this invention, is above effective in the ability to offer the back light with an optical high 
transmission efficiency which prevents the leakage of the light which emitted light. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD ^ 

[Industrial Application] This invention relates to the back light of the liquid crystal display section which has for 
example, the LED light source. 



[Translation done.] 
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* NOTICES * 

JPO and NCTPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Many back lights conventionally used for irradiating the liquid crystal display section are 
proposed. For example, as shown in drawing 10 , back light 100* is equipped with the LED component 4, reflective 
covering 1', and the diffusion plate 12. The LED component 4 is fixed to a part of reflective covering 1' which reflects 
the LED light R while it fixes the LED component 4 on a substrate 5. Reflective covering 1' is fixed on a substrate 5. 
Moreover, the LED component 4 is electrically connected to the leadframe 6 through lead wire 3. As for the LED light 
source 4, the LED array of COB, an LED lamp, an LED chip lamp, etc. are used. Outgoing radiation of the LED light 
R emitted from the light source is carried out outside, reflecting between the reflective sheet 1 1 of the diffusion plate 
12, and the diffusing surfaces 13. Thus, the diffusion plate 12 functions as the surface light source. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

(Effectiveness of an example) By processing the width of face X of opening of the reflective covering 1 on a par with 
the board thickness t of the diffusion plate 12, and assembling the reflective sheet 1 1 as a base as mentioned above, the 
clearance produced between the diffusion plate 12 and the light-emitting part reflective covering 1 is lost, and the leak 
by the exterior of the LED light R can be prevented. 

[0016] Moreover, since leakage can be prevented, the variation in the brightness of the light by which outgoing 
radiation is carried out from the outgoing radiation side 18 can be prevented. Moreover, since the lower frame section 
of reflective covering is removed, it fixes to the reflective sheet 1 1 directly and width of face of opening and board 
thickness of a diffusion plate are made the same, the miniaturization of a back light is realizable. 
[0017] Moreover, since it is manufactured by resin insert molding, the variation in the process tolerance at the time of 
mass-producing can be suppressed to min. In addition, this invention can apply the above-mentioned example to what 
corrected or deformed in the range which does not deviate from the meaning. For example, although the configuration 
of the back light of the liquid crystal display used for small devices, such as a handy terminal and a pager, was 
explained as an application of this example, there is nothing that is restricted to it, of course. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, the back light whose min is also threshold value and about 
[ whose ] a 1 .5mm piece it is the total thickness of about 0.8mm with many present demands when an LED chip, a 
COB array, etc. are used for the total thickness as a back light in the conventional example constituted as mentioned 
above — ** - if carried out, there was a fault of not being suitable. 

[0004] Moreover, the aperture width of light-emitting part reflective covering was constituted widely, and the 
conventional back light was that to which a clearance cannot but exist between the reflective end face of light-emitting 
part reflective covering, and the end face (outgoing radiation side 18) of the diffusion plate 12. For this reason, the 
leakage of light could not be prevented but there was a problem that futility arose in the amount of LED luminescence. 
Therefore, it is offering the back light with an optical high transmission efficiency which prevents the leakage of the 
light which the back light of this invention was made in view of the above-mentioned situation, the place made into the 
purpose made total thickness thinner, could be miniaturized, and emitted light. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS - 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem and to attain the purpose, the 
back light of this invention It is the back light which a base is made to carry out ON light of the light of the light source 
from the side-face edge of the optical diffusion plate member which comes to have a reflector, and acts as Idemitsu 
from the reflector of said optical diffusion plate member, and the field of the opposite side. It is characterized by 
making the board thickness of said optical diffusion plate member carry out abbreviation coincidence of the distance 
between the reflectors arranged in the vertical side of the space section formed between reflective covering holding said 
light source, and said side-face edge. 

[0006] Moreover, preferably, said reflective covering is characterized by making at least one side fit into the crevice 
which was equipped with the wrap flange section and formed in the side- face edge of said optical diffusion plate 
member among the vertical sides of the luminescence reflective section which makes the light from said light source 
reflect in said optical diffusion plate member side, and said space section while it is formed in said board thickness and 
abbreviation same thickness. 
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OPERATION ^ 

[Function] As mentioned above, since the back light concerning this invention is constituted, by making equivalent 
aperture width of reflective covering, and thickness of the end face of a diffusion plate, total thickness is made thinner, 
it can miniaturize and the back light with an optical high transmission efficiency which prevents the leakage of the light 
which emitted light can be offered. 
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EXAMPLE 



[Example] With reference to an attached drawing, it explains about the example of this invention at a detail below. 
Dr awing 1 is the external view of the back light of this example. Moreover, drawing 2. is a top view in the condition 
that drawing 1 assembled. Dr awing 3 is the perspective view showing the configuration of a diffusion plate and a 
reflective sheet. Drawing 4 is the front view of the light-emitting part reflective covering 1 of drawing 1 . Drawing 5 is 
the top view of drawing 4 . Drawing 6 is the side elevation of the light-emitting part reflective covering 1. Hereafter, 
with reference to drawing 6 , the configuration of the back light of this example is explained from drawing 1 . A back 
light 100 carries out fitting of the light-emitting part reflective covering 1 and the diffusion plate 12, as shown in 
dr awing 1 , and the appearance is constituted. In case it assembles, both are fixed by carrying out fitting of the height 
15 for immobilization installed in the both-sides surface part 9 of the hght-emitting part reflective covering 1, and the 
crevice 16 established in the diffusion plate 12. Moreover, the flange section 14 projected from the lateral portion 9 on 
both sides is formed in the upper part of the reflective covering 1, and the diffusion plate 12 is contacted so that the 
reflective covering 1 may not fall out caudad by this flange section 14. Moreover, a back light 100 is equipped with the 
reflective sheet 1 1 (refer to drawing 3 ), the light-emitting part reflective covering 1 which fixes the LED component 4, 
the leadframe 6 which mounts the LED component 4 and which is both electrically connected through lead wire 3, and 
the diffusion plate 12 which reflects LED light and is diffused (refer to drawing 4 ). Moreover, a back light 100 is a 
back light equipped with two LED components 4. The light-emitting part reflective covering 1 is constituted by 
luminescence side lb which fixes reflective section end-face la, a lateral portion 9, and the LED component 4 and the 
leadframe tee 8, and the lens 2 which passes the light which emitted light from the LED component 4. A lens 2 is a 
concave lens to the LED component 4. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the outline of the back light of this example. 
[Drawing 2] It is the top view of the back light of this example. 

[Drawing 3 ] It is the perspective view showing the configuration of a diffusion plate and a reflective sheet. 
[Draw i ng 4] It is the front view of light-emitting part reflective covering. 
[D rawing 5] It is the top view of drawin g 4 . 
[Drawing 6] It is the side elevation of drawing 5 . 

[Drawing 7] It is drawing showing an example of the mounting gestalt when mounting the back light of this example in 

a substrate. . , . . r ... , . 

[Drawing 8] It is drawing showing an example of the mounting gestalt when mounting the back light of this example in 

a substrate 

[Drawing 9] It is the side elevation showing the outline of the back light of and the principle of operation 

Prating 10] It is the side elevation showing the outline of the conventional back light, and the principle of operation 
of light. 

[Description of Notations] 

1 Light-emitting Part Reflective Covering 

1 a Reflective end face 
lb Reflective side face 

2 Lens 

3 Lead Wire 

4 LED Component 

5 Mounting Substrate 

6 Leadframe 

8 Leadframe Tee 

9 Reflective Covering Lateral Portion 

10 Reflective Covering Installation Section 

11 Reflective Sheet 

12 Diffusion Plate 

13 Diffusing Surface 

t Diffusion plate thickness 
R Light from the light source 
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